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Spec if ica tion 

1. Ti lie of Invention: Braun Tube Focus Circuit 

2. Scope: :of Claims for Patent: 

1. A braun tube focus circuit which is equipped with electron 
guns having the first and second convergent electrodes wherein there 
are formed electrode pieces constituting a four-eye lens, chacterized 
in that a first variable resistor for convergent voltage adjustment 
and the second variable resistor for convergent voltage adjustment 
whose purpose it is to supply the respectively desired direct current 
voltage from the flyback transformer direct current generating elect- 
rode to the said first and second electrodes are arranged in parallel, 
with a resistance being connected in series between the direct current 
voltage generating electrode on the high presssure side and the stan- 
dard voltage on the lowopressure side, and, at the same timer> a vol- 



tiage' which is in conformity with the brightness as well as the 
parabola-shaped voltage are superimposed on the first convergent 
electrode through a condenser and the second convergent elect- 
rode is connected with the braun tube anode electrode with a 
condenser. 

2. A braun tube focus circuit in the braun tube which is 
equipped with the first and second convergent electrodes wherein 
there are formed electrode pieces constitatLng a four-eye lens, 
characterized in that a first variable resistor for convergent 
voltage adjustment and a second variable resistor for conver 
gent voltage adjustment whose purpose it is to supply the res- 
pectively desired direct current voltage to the said first and 
second electrodes from the flyback transf oarmer direct current 
voltage generating electrode are arranged in parallel, a resis- 
tance being connected between the direct current voltage gene- 
rating electrode on the high pressure side and the standard vol- 
tage on the low pressure side in series with same and, at the 
same time, a parabola-shaped voltage and a voltage which is in 
conformity with the brightness are superimposed on the first 
convergent electrode through a condenser and the second conver- 
gent electrode is co mected with the standard voltage with a 
condenser, 

3. Detailed Explanation of the Invention 
(Field of Industrial Utilization) 

This invention relates to the braun tube dynamic focois 
circuit. 

(Technology According to Prior Art) 

The device according to prior art is as shown in Toku Kai 
Sho 63-203063. In a braun tube which is equipped with electron 
guns having the first and second convergent electrodes, wherein 
there are formed electrode pieces constituting a flour-eye 
lens, the first variable resistor for convergent voltage ad- 
justment and the second variable resistor for convergent vol- 
tage adjustment whose purpose it is to supply the respectively 
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desired direct current voltages from the flyback transfor- 
mer direct current voltage generating electrode to the 
first and second electrodes are arranged in parallel/ with 
a resistance being connected in series with this between 
the direct current voltage generating electrode on the 
high pressure side and the standard voltage on the low" 
pressure side and, at the same time^r.a parabola-shaped 
dynamic focus voltage is superimposed on the first conver- 
gent electrode through a condenser • In addition, a smooth- 
ing condenser is inserted between the standard voltages so 
that the parabola voltage that has been superimposed on 
the first electrode amy not leak out to the second elect- 
rode . 

(Problem to be Solved by the Invention) 
According, to the conventional technology that has 
been described above, wben it is desired to supply the 
parabola signal of the vertical cycle from the parabola- 
shaped alternating current voltage source to the first 
convergent electrode, it is necessary for the condenser 
for alternating current coupling and the impedance time 
constant of the resistance circuit network for the 
supply of the direct current voltage to be more than four 
to five times the vertical cycle. 

Otherwise, the parabola voltage of the vertical 
cycle isrnot superimposed on the first convergent elect- 
rode through Ihe condenser for alternating curren t coup- 
ling. 

It is known, meanwhile ^ that, in the case where the 
receiver has received a signal with a part of the scene 
being bright, the anodic voltage comes down at that part. 



rt is ordinarily the case that the direct current 
component of the first convergent voltage is pressure- 
divided by the said resistance circuit network for 
supply. However, the ripple component which is. in, corre- 
lationship with the anode voltage appearing in the 
fi^st convergent voltage, on the contrary, is smoothed 
by the pressure division resistance circuit network 
impedance and the condenser time constant for alterna-^f. 
ting current coupling to disappear. 

The main electron lens is consti tated by the first 
convergent electrode and the anode electrode, thereby 
achieving the over-all focusing. However, there is a 
p roblem in that a partially bright part shifts the 
focus voltage/anode voltage somewhat higher, thereby 
bringing about a deterioration of focusing. 

The purpose of iiiis invention lies in the preven- 
tion of any focus deterioration even in a partially 
bright part. 

(Meansffor Solving the Problem) 

In order to achieve the above-described objective, 
a voltage which is in conformity with the brightness sig- 
nal corresponding to the anode voltage ripple compo- 
nent is superimposed at t he first convergent electrode 
along with the parabola voltage for dynamic focusing, 
and, at the same time, the second convergent elect rode 
is connected with the anode electrode by means of a 
condenser . 

(Function) 

Because of the voltage which is in conformity with 
the brightness signal that is superimposed on the first 
convergent electrode, the focus voltage/ano dB voltage 
ratio is maintained constant without any focus deterio- 



ration. 

As the second convergent electrode and the anode elect- 
rode are connected by means of a condenser, moreover, 
the anode voltage ripple component is superimposed on 
the second convergent elect mde and, at t h e same time, 
the parabola voltage for dynamic focusing that leaks 
out of the first convergent electrode can be eliminated 
and an accurate parabola voltage is obtained between the 
first convergent electrode and the second convergent 
elect TOde, without giving any adverse effect upon the 
four-eye lens. 
(Example) 

Figure 1 shows an example of this invention. Figure 
2 shows a receiver screen that has received a locally 
bright design. Figure 3 shows the braun tube optimal 
focus voltage characteristics. Figure 4 shows the 
structure of a braun tube electron gun which has been 
e quipped with the first convergent elect rode and the 
second convergent electrode. Figure 5 shows the wave- 
forms of various parts in Figure 1. 

In Figure 1^ the following codes have been xised: 

1. Flyback transformer 

2. Resistance 

3. Second convergent voltage adjustment variable 
resistor 

4. First convergent voltage adjustment variable 
resistor 

5. Resistance 

6. R esistance 

7 . Condenser 

9. Dynamic focus voltage super imposition condenser 

10 . Amplifier 

11. Resistance for beam electric current detection 



12 and 13. Low pass filters 
14, Braun tube 

The action of this invention in the case where a 
design which is locally bright has been received as 
shown in Figure 2 will be explained by referring to 
Figures 1 and 5. 

In Figure 1, a voltage which is in conformity with 
the beam electric current is detected from resistance 
11. The horizontal component is eliminated by the 
low pass filter circuits 12 and 13, with a consequence 
that -the envelope voltage waveform of a vertical cycle 
which is in conformity with the brightness is obtained. 
This is shown in Figure 5b. 

In addition, dynamic focus parabola voltage is 
supplied from point a. After being synthesized with 
a brightness signal, it is amplified by the amplifi- 
er 10. The synthesized waveform is shown in Figure 
5c. 

The synthesized waveform is superimposed on the 
first convergent electrode through a condenser 9 for 
alternating current combination. 

Meanwhile, the direct current component is supp- 
lied by being pressure-divided by the resistance 2, the 
\;ariable resistor 4 and ttie resistance 5 from the fly- 
back transformer mid-point tap electrode voltage. 

The first convergent electrode waveform is shown 

in Figure 5d. 

On the second convergent electrode, meanwhile, 
*ie ripple component of the anode voltage is superim- 
posed through a condenser 7. 

The direct current component is saapplied by being 
pressure-divided by the resistance 2, the variable 
resistor 3 and the resistance 5 from the flyback trans 



former mid-point tap electrode voltage as in the case 
of the first convergent voltage. The second convergent 
elect lode waveform is shown in Figure 5f , 

Here, the condenser 7 also plays the role of 
smoothing the component that leaks to the second convergent 
electrode from the synthesized wavefoim of the para- 
bola voltage for dynamic focus that has been supplied 
to point d of the first convergent electrode through 
the variable resistors 3 and 4 and the resistance 6 
by the integrating action of the .condenser 7 and this 
resistance impedance . 

Here, it becomes possible to obtain a parabola 
voltage accurately and efficiently between the first 
convergent electrode and the se cond convergent electfr' l -x 
rode, thereby constituting an accurate four-eye lens, by 
making the brightness* vol tagis waveform as obtained 
from the beam electric current detection resistance 11 
that is superimposed on the first convergent elect- 
rode by using the resistance 12 and condenser 13 integ- 
ration so as to achieve a waveform which is similar 
to the anode voltage ripple component that has been 
supplied to the second convergent electrode from the 
anode electrode through the condenser 7» 

In addition, it becomes possible to maintain the 
focus voltage/anode voltage ratio constant, thereby 
causing the main lens to act normally without any dete- 
rioration of focusing by superimposing a voltage waveform 
which is similar to the anode voltage ripple comonent 
as described above on the first convergent electrode. 

If, in this case, the connection of the condenser 
7 is changed from between the second convergent eiect^ 
rode and the anode in the f iorst example to the one bet- 



ween the second convergent electrode and the standard 
voltage, a further improvement of the focus can be 
expected in a locally b right screen as is shown in 
Figure 2. This will be explained by referring to Figures 
6 and 7. 

In the case where the screen as a whole is dark 
as in the case where characters are received by the 
personal computer, a dynamic focus effect by the four- 
eye lens is obtained without any adverse side effect 
as in the case of the conventional example and, as 
such, it is a technique which belongs to the realm of 
public knowledge. Nevertheless, let us explain it 
below. 

In this case, the ripple voltage which is in 
conformity with the screen contents of the anode elect:t^ 
rode (G4 ) is small • 

The ripple voltage portion which is in conformity 
with the screen b rightness which is superimposed on 
the direct current voltage that is supplied to the 
first convergent electrode through the resistance 2 
and the first convergent voltage adjusting variable 
resistor 4 is small and the focus voltage/anode vol- 
tage ratio does no t change even in the case of 
smoothing by the condenser 9, thereby showing no dete- 
rioration by the main lens. 

In addition, the voltage which is approximately 
in the shape of a parabola that has been impressed 
tt) ihe first convergent electrode through a condenser 
9 ( th e re is no super imposition of the brightness 
component on voltage c due to the darkness of the screen) 



does not appear in the second convergent electrode as it 
is smoothed by the condenser 1, thereby producing a 
parabola-like electric potential difference between the 
first convergent electrode and the second convergent - 
electrode, making it possible to effect a screen 
peripheral focus imp rovement as in the known example. 
In the case where a locally bright scene as shown 
in Figure 2 has been received, a brightness signal is 
generated at b and this component is added to the para- 
bola voltage so as to ride the first convergent elect- 
rode . 

The second convergent electrode voltage will only 
be of the direct current component by the smoothing 
effect of the condenser 7 and the parabola voltage plus 
the voltage which is in conformity with the brightness 
are impressed between the first convergent electrode 
and the second convergent electrode. 

The relationship between the first convergent 
electrode and the second convergent electrode will be 
shown in Figure ?• 

At th.e b r ight part on the screen, the electric 
potential difference b etweeri both electrodes becomes 
greater as compared with the case where it is dark, 
with a consequence that the function of the four-eye 
lens is stregthened and over-convergence results* 

It is generally the case that the optimal focus 
voltage characteristics of the braun tube are as shown 
in Figure 3. Thus, it is learned that ih ere is a need 
to furth.er lower the focus voltage to obtain over-con- 
vergence in the high beam electric current range. 



In this example, the focus ratio is maintained con- 
stant in the case where the screen is dark and, in the 
high beam electric current range, the focus deterioration 
of the main lens which is constituted by the anode elect- 
rode and the first cinvergent electrode is prevented 
and, at the same time, the four-eye lens can be 
brought in to the stat e of over-convergence, thereby 
making it possible to use same in conformity with the 
general braun tube focus characteristics and to expect a 
focus improvement. 

(Effect of the Invention) 

This invention has the effect of achieving a reduc- 
tion in manufacturing cost as it is only necessary to 
change the connection position of the condenser that 
is connected to . the second convergent electrode, in 
particular, almost without an increase in the n-umber 
of the parts required and in the inaterial cost as com- 
pared with the technology according to prior art. 

4 • Concise Explanation of the Drawings 

Figure 1 shows an example of this invention. 
Figure 2 shows the screen of a reveiver that has recei- 
ved a locally bright design. Figure 3 shows the braun 
tube optimal focus voltage characteristics. Figure 4 
shows the structure of a braun tube electron gun that 
is equipped with the first convergent electrode and 
th e second convergent ele dt rode. 

Figure 5 shows the vol tdge waveforms of the various 
parts. Figure 6 shows the second example of this 
invention. Figure 7 shows the relationship b etweeri 
the first convergent voltage and the seconc convergent 
electrode shown in Figure 6. 



In the above drawings, the following codes have 
been used: 

1. Flyback transfo rmer 

3* Second convergent voltage adjustment variable 
resistor . 

4. First convergent voltage adjustment variable 
resistor . 

7. Condenser for anode voltage ripple superimposi- 

tion. 

9. Condenser for dynamic focus voltage super impo^V 
sition. 

Agent: Katsuo Ogawa, patent attorney (seal) 

(Insert Figure 1 on p. 638. 11. Power source. (a) 
Dynamic focus parabola voltage.) 

(Insert Figure 2 on p. 638. a. White. b. Black.) 

(Insert Figure 3 on p. 638. c. Focus voltage/ 
anode voltage. d. Beam electric current (inA) . ) 

(Insert Figure 4 on p. 638.) 

(Insert Figure 5 on p. 638.) 

(Insert Figure 6 on p. 639. 11. Power source. (a) 
Dyncimic focus parabola voltage.) 

(Insert Figure 7 on p. 6 39. (a) In the case where 
the screen is dark, (b) In the case where the screen 
is locally bright. G3-1. (First convergent voltage). 
G3-2. (Second convergent voltage).) 



